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the complete results of a pilot-balloon ascent at Croydon
or Lympne are _apgended whenever available. Every
statement is suffixed by"the latest Meteorological Office
estimate of the probable weather during the remaining
hours of daylight. Reports of a similar character are
also issued on the same wave length from Le Bourget
seven times daily, the observations transmitted in this
case being derived from St. Inglevert, Abbeville, Mau-
beuge, Havre, and Le Bourget.*

HIGH-ALTITUDE METEOROLOGICAL SERVICE BY
WIRELESS.

(Reprinted from A4 eronautics, London, Apr. 21, 1921, p. 285.)

Meteorological bulletins for aeronautical purposes,
prepared by the High-Altitude Meteorological Depart-
ment of the Prussian Aeronautical Observatory at Lin-
denberﬁ, are now spread by wireless from the Konigs-
wusterhausen Radio Central Station by a 3,200-meter
wave (undamped) at the following times: 6:50-7 a. m.,
10:40-10:50 a. m., 5-5:10 p. m.. 9:15-9:25 p. m. Each
of these bulletins comprises: (1) A résumé of high-alti-
tude data as derived from pilot- and captive-balloon
ascents as well as airplane observations, and expressed
ina sgecial code; (2) a summary of barometer readings
over the whole of Europe; (3) weather bulletins for Central
Europe; (4) a prognosis for Central Europe, special
regard being taken to the requirements of aeronautics.—

A G

DISTRIBUTION OF WEATHER INFORMATION, FORECASTS
AND WARNINGS BY NAVAL RADIO FOR THE BENEFIT
OF AVIATION AND MARINE INTERESTS.

In cooperation with the Office of Communications of
the Navy Department, the U. S. Weather Bureau will
issue a special bulletin containing surface weather ob-
servations from regular Weather Bureau stations, upper
air observations from aerological stations maintainegpby
the Navy, Army, and Weather Bureau, and a summary
of weather conditions, forecasts, and warnings. The
bulletin is for the benefit of marine and aviation interests,
but is designed especially to meet the needs of the latter.
The bulletin will begin June 1, 1921, and will be broad-
cast from the naval radio station at Arlington, Va., each
morning at 10:30 o’clock (75th meridian time), Sundays
and holidays included. This service is in addition to the
distribution now being made each night from the naval
radio stations at Arlington, Va.; Key West, Fla.: Point
Isabel, Tex.; Great Lakes, Ill.; and San Juan, P. R., as
d;;cribed in Weather Bureau circular of October 26,
'1920.

Full details of this new service, including code used,
may be obtained by addressing the Chief of the U. S.
Weather Bureau, W‘;hington, Q.

Beginning June 10, 1921, in cooperation with Office of
Communications of the Navy Department, there will be
a systematic broadcasting of wind and weather fore-
casts, storm and hurricane warnings, and advices relat-
ing thereto from naval radio stations on the south
Atlantic and Gulf coasts, in the Caribbean Sea, and on
the Great Lakes. This distribution will be in the nature
of a localized service, and supplemental to the general
broadcasting of weather forecasts, warnings, and bulle-
tins from the high-powered naval radio stations at Ar-

1 A British i weather forecast (7 p. m.,- Aug. 15, 1920) is publi in A viation,
eic.,, No.. ), mg)l,n: 224.—EDITOR., p- m.,-Aug. 15, ) is published
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lington, Va.; Key West, Fla,; San Juan, P. R.; Point
Isabel, Tex.; and Great Lakes, Ill, as described in
Weather Bureau circulars of October 26, 1920, and May
16, 1921.

Whenever storm or hurricane warnings are issued in -
the forenoon (based on 8 a. m. observations), they will
be broadcast at the same time as the yind and weather
forecasts. When issued in the afternoon (based on special
observations), they will be broadcast at the evening
hours indicated.

Vessel owners and others desiring to receive these
reports should make every effort to obtain them on
regular schedules, as repetitions, except as indicated,
Wl%l be made only in unusual circumstances.

A circular, containing a table showing the naval radio
stations which will transmit forecasts, the wave-lengths
employed by each station, the hours of distribution, etc.,
may be had upon application to the Chief of the U. S.
Weather Bureau, Washington, D. C.

AIRCRAFT AND LIGHTNING.

An experienced flier discusses the possibility of air-
planes in flight being struck by lightning during a storm
in a recent issue of IMustrierte Flug-Welf. His remarks
are based on some 70 flights under such circumstances
and on general principles. He shows that no danger
is to be expected in the first place if the machine is not
in the direct line of the discharge, and in the second
place, even if it is, it is not likely from the nature and
distribution of the conducting metal portion that danger
due to fire will arise. Qut of 30 cases where the machine
was struck directlv, the writer maintains that there were
no evil effects, while in all known cases in Germany where
a machine fell during a storm there was no evidence of
scorching or parts or melting of metal.—Se¢i. Am., Feb.
12, 1921, p. 123.

Lightning struck two kite observation-balloons oper-
ating with the Atlantic Fleet off the Chesapeake capes
last night. Both were destroyed, but they were not
manned.— Evening Star (Washington, D. C.), June 9,
1920.

LIGHTNING PLAYS HAVOC WITH BALLOONS AT GUAN-
TANAMO. '

There is a balloon school, too, in which observers.are
taught to ascend in captive balloons—the ‘‘sausages’ of
the war—but Guantanamo’s neighborhood seems to be
dangerous to these craft. Last year three were brought
down by lightning.— Herbert Cory, in National Geographic
Magazine, %Vashington, June, 1921, p. 591.

POTENTIAL GRADIENT AND THUNDERSTORM
FORECASTING.!

By A. Houzer.
(Reprinted from Science 4 bstracts, Sect. A., December 30, 1921, §1540.)

Records of potential gradient and thunderstorms at
Leipzig are examined with a view to determining whether
any useful warning of the approach or formation of a
thunderstorm may be obtained from observations of

otential gradient. The records extend over the period
January, 1913, to July, 1914, inclusive. The first dis-

L Annal. d. Physik, Nov. 27, 1919, 60 :1521-547. Disertation, Leipzig.
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turbance of the potential gradient, associated with 17
storms which passed over the station, preceded the first
rain (taken as indicating the arrival of the storm) by
periods ranging from 3 to 109 minutes and averaging 46
minutes. %n 6 cases the rate of travel of the storm
was known, the average being 33 km. per hour, yielding
an average distance at the time of the first disturb-
ance of the gradient of 33 km. Of the storms which
passed at a distance from the station, some were asso-
ciated with rain at the station and others not. Of the
former, the first disturbance of the gradient preceded the
rain by intervals ranging from 0 to 42 minutes. From the
forecasting point of view, however, the first disturbance
of the gradient by a thunderstorm can not be distin-
guished from disturbances due to minor causes. The
author goes on to consider the time at which the gradient
has reaéghed a certain value as a criterion of the approach
of a storm and reaches the conclusion that it is within
the bounds of possibility to receive a warning of half an
hour to one hour by observations of the potential gradient
considered in relation to its normal course. This warning
will usually precede the first thunder heard. The instru-
ments used at Leipzig are described, and the mean diurnal
variation of potential gradient for each month and the
seasonal variation for the period Jan., 1913, to July,
1914, are included in the paper.— M. A. G.

§5/.594 (048)

INVESTIGATIONS ON LIGHTNING DISCHARGES AND ON
THE ELECTRIC FIELD OF THUNDERSTORMS.!

By C. T. R. WiLsoN.

[Abstract of discussion at the Meteorological Office, London, by G. C. Simpson, Nov. 22,
1920; reprinted from The Meteorological Magazine, London, March, 1921, pp. 242-243.]

Mr. Wilson has invented very ingenious apparatus by
which rapid changes in electric force near the ground are
recorded, and he has obtained records which show how
the electric field varies during a thunderstorm. Between
two lightning flashes the change in the force is gradual,
an asymptotic approach toward a limit, but when a
flash occurs there is a sudden change in the field. In the
flash equal positive and negative charges run together
and the electric moment which is proportional to the
magnitude of these charges and their distance apart can
be estimated from the record. It is found that the
charges are of the order of 20 coulombs. According to
Mr.r€Vilson, the clouds may carry either negative charges
above and positive below or positive above and negative
below. Dr. Simpson demonstrated, however, that the
new evidence was consistent with his own theory, accord-
ing to which the electrification, being due to the breaking
up of drops, was always negative above and positive
below. He criticised with some severity an extension
of Wilson’s theory which purported to explain the normal
fine-weather potential gradient as a by-product of thun-
derstorms.

In the subsequent discussion Dr. Chree explained the
bearing of these researches on the growth of crops under
electric stimulus. Sir Napier Sﬁaw emphasized the
desirability of obtaining simultaneous records from three
or more stations during the progress of a storm.

S$§5/.59¢
LIGHTNING EXPLODES TREE AND DIGS TRENCHES.

On the-night of December 20th, at 7:30 p. m., a thun-
derstorm came up from the southwest, with occasional
thunder about 7:45 p. m. A vivid flash of lightning

t | hil, trans, Roy. Soc. London, 1920, Ser. A, 221 : 73-115.
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lighted up the darkness about as much as a brilliant
light in a room.

A fraction of a second after- the first thunderclap an
explosion took place in my telephone. The report was
equal to that of firing a shotgun in the room with a
charge of three drachms of powder. I immediately in-
vestigated the telephone and a strong odor as of burning
powder was escaping from it. I could see no damage to
the phone, but it failed to operate. .

On the morning after the storm I went out to look
along the telephone line. Sixty-four rods west of the
house I found that a tree had geen struck by lightning
100 feet north of the telephone line.

The tree was about 15 or 20 inches in diameter at the
ground and about 50 feet high, as near as I could esti-
mate its height. The entire body of the tree was riven
into pieces and none of it left near the place where it had
been standing. About 18 feet of the top with many
branches intact lay immediately over the place where
the tree stood. Wiat remained in the ground was torn
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T16. 1.—Lightning-stroke dispersion of tree-splinters and course of root trenches.
(A. F. Stevens, Gravette, Ark.)

off at the surface of the ground, but was riven and
shivered into slivers.

The telephone pole 100 feet south of the tree was
shorn off at the top of the ground and lay some 50 feet
southwest of its original position, riven into slivers.

But what surprised me most after looking over the
area over which the body (of the tree) lay strewn was
what I have marked ‘ trenches” on the rude plat I am
inclosing. [Fig. 1.] These start at the stump of the tree
and run in directions indicated by solid lines and marked
‘“trench.” The one running south is 108 feet long, a
little longer than. a direct line from the stump to the
telephone pole and ends abruptly at the pole with but
little disturbance of the earth on the south side of the pole.
What I call trench is not a clean dug trench. In places
there have apparently been explosions that have thrown
out much dirt: again it was heaved up like the dirt along
where a mole has heaved up a runway. Some places it
is widely cracked open along the middle of that portion
of the earth that lies highest or is raised highest. It runs
in a sinuous line as I have tried to draw 1t. The other
trench is 147 feet long, starts out from the stump in a
northerly direction, then curves to the left and takes



